Diaphragm in emphysematous hamsters: sarcomere adaptability.
We investigated whether the shift in the diaphragmatic length-tension curve of emphysematous animals was due to changes in either sarcomere number or sarcomere length. In vitro length-tension characteristics of the diaphragm were evaluated in control and emphysematous hamsters. Emphysema was induced by a single endotracheal instillation of elastase. Functional residual capacity, measured by means of a plethysmograph, was about twice that measured in emphysematous animals compared with control animals. Small diaphragmatic bundles were isolated and evaluated for their length-tension characteristics. The length-tension curve of diaphragms from emphysematous animals was displaced toward the left. Maximal tetanic tensions were similar in both groups, whereas optimal bundle length was significantly decreased in the emphysematous animals. Sarcomere number and sarcomere length at optimal length were then calculated for the diaphragmatic bundles. The bundles from emphysematous animals were found to have a significantly reduced number of sarcomeres, as well as a significantly decreased sarcomere length at optimal compared with control values. The total number of sarcomeres were also found to be significantly negatively correlated with the animal's functional residual capacity. From these results, we conclude that the decrease in diaphragmatic length, seen with hyperinflation, is due mainly to a loss of sarcomeres and possibly to a small decrease in sarcomere length measured at optimal bundle length.